Hydroxyurea accelerates loss of extrachromosomally amplified genes from tumor cells.
Gene amplification is one mechanism mediating the resistance of tumor cells to antineoplastic agents and the overexpression of a variety of oncogenes in diverse tumor types. There is mounting evidence that acentric extrachromosomal elements such as double minute chromosomes are common intermediates in the amplification process. These acentric structures partition unequally at mitosis and can be lost in the absence of selection. In the present study, we used human and hamster cell lines documented to contain extrachromosomally amplified drug resistance genes to investigate the feasibility of enhancing the loss rate of the extrachromosomally amplified genes to make the cells more sensitive to drug treatment. The results show that treatment of each of these lines with hydroxyurea accelerates the loss of the extrachromosomally amplified drug resistance genes. Loss of these extrachromosomal genes was associated with a corresponding increase in the drug sensitivity in the cases examined. The mechanism of accelerated loss does not appear to involve a differential effect on the replication of extrachromosomal DNA sequences. The results suggest that hydroxyurea treatment may provide a valuable tool for the general accelerated elimination of extrachromosomally amplified genes.